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LvTHODUCTION AND SUMMARY 


Camplaints have been mude regarding dust respirators that may be used 
in coul-mining operations. Some of these complaints may be due to improper 
use of the respirator, inadequate knowledge of its purpose and mode of func- 
tiqgiing, poor choice, poor fitting, or inedequate maintenance. It is hoped 
that tnis circuler will answer these camplaints by discussing the various 
factors relating to the proper use of dust respiretors in general and in coal 
mines in particular. 


It is pointed out that dust respirators are not to be used as a substitute 
for dust-caontrol measures. The construction, functioning, choice, fitting, 
and maintenance of dust respirators are discussed. 


FIELD OF USE 


The function of the dust respirator is to prevent the wearer fran 
inhaling harmful quantities of dust by removing dust from the air he inhale. 


A dust respirator is not to be used as a permanent substitute for dust- 
control measures, It is to be used as a temporary substitute until dust- 
control measures can be instituted or as a protective means whore dust- 
control measures are impracticable, as in applying rock dust in bituminous- 
coal mines, 


The following sectians of the eee gs ine Safety Code for Bituminous=- 
Coal and Lignite Mines in the United States"</ emphasize the fact that every 
effort should be made to keep the amount of he in the air of the working 
places as small as possible: 


Article VI, section 1b. Where mining operations raise an 
excessive amount of dust into the air, water or water with a 
wetting agent added to it or other effective methods shall be 
used to allay such dust at its source. 


Article IX, section lb. Rock drilling with percussio 
drills shall be dome wet, except as provided for in article XI, 
s8ectim@m 1. 


Article XI, section 7g. Men exposed for short periods to 
gas, dust, fume, and mist-inhalation hazards shall were per- 
missible respiratory equipment. When the exposure is for pro- 
longed periods, other measures to protect workmen or to reduce 
the hazard shall be taken. 


2/ Bureau of Mines, Federal Mine Safety Code for Bituminous-Coal and 


Lignite Mines of the United States; U.S. Govt. Printing Office, 
July 24, 1946, 8&4 pp. 


3628 | -~2- 


Google 


CONSTRUCTION AND MODE OF FUNCTIONING 


A dust respirator consists of a facepiece, which may be fitted in a 
dust-tight manner to the face of the wearer, and a filter or set of 
filters, which removes dust from the air drawn through it as the wearer 
inhales. The facepiece is held in place m the wearer's face by elastic 
headoandss. Air, which the wearer exhales, leaves the facepiece through 
an exhalatiqm valve, which allows air to escape readily from inside the 
facepicce upon exhalation but does not allow it to enter, except through 
the filters, upm inhalation. Most dust respirators have inhalation 
check valves that allow inhaled air to enter the facepiece but prevent 
exhaled air from passing outward through the filters. The filters are 
made of paper or felt. Paper filters and same felt filters are discarded 
after use, but most of the felt filters may be used repeatedly after 
having been cleaned as described later. Same dust respirators may be 
used with "facelets," which are knitted-cotton covers that fit over the 
edge of the facepiece to prevent contact between the rubber portia of 
the facepiece and the wearer's face. 


The basic requirements for all types of respiratory protective. 
equipment are as follows: (1) They must give adequate protectim; (2) 
they must provide an acceptable period of protection; (4) they must be 
reasonably comfortable and physically cmvenient to wear; and (4) they 
must be oostructed of durable materials. All of these requirements are 
considered by the Bureau_of Mines when examining and testing 4 dust 
respirator for approval The ability of the filter to remove dust 
efficiently is determined by drawing known concentrations of dust to the 
respirator and measuring the amount that passes through the filter. The 
allowable leakage is based upon the amount of dust that, it has been 
found, a person may breathe without harmful effects. The resistance to- 
inhalation is measured after the dust test to assure that this resistance 
does not exceed a pressure head equivalent to 2 inches of water when air 
is drawn through the filter at the rate of 3 cubic feet per minute, 
equivalent to the breathing rate of a man performing very strenuous : 
exercisc. This resistance is not comsidered to be excessive, The ability 
of the respirator to fit a variety of faces is determined by having 
persons with faces of widely varying ‘shapes and sizes wear the respirator 
and test for tightness of fit, as described later in the section om 
fitting. Coal dust is blown at the faces of some of the test subjects 
wearing the respirator. A dust-tight fit is indicated by the absence. 
of coal dust in the nose, in the sputum, and qm the part of the face 
covered by the facepiece. An inward leaking of coal dust between the 
face and the facepicce usually is indicated by a ener of dust on the 
wearer's face ae the point of leakage. 


3° Bureau of Mines, Procedure for Testing Dust, Fume, and Mist 
Respirators for Permissibility: Schedule el, August 20, 
1934, 14 Pp. | 
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When dust-lacen air is drawn to a filter, most of the dust is removed, 
and the cleaned cir passes through. The dust that is retained by the filter 
fills up same of the pores in the filtering medium, which aids in removing a 
larger proportion of the dust fran tho dust-ladon air that: continues to be 
brought to the filter by the weurer's inhalations. In other words, the 
filtering efficiency of the rcspirator is: increased as the total amount of 
dust retained m the filter. incrcascs. Simultancously with this increase in 
efficiency, there is an increase in resistance to inhalation, or in the 
difficulty of breathing inward through the filter, If onough dust were re- 
moved by the: filter, it would becomo impossible to broathe inward through it. 
Thus, a dust respirator thet may be uscd: for a day or more in a low or 
moderate concentratiq of dust before: difficulty in breathing is noticcd, 
muy be worn for only a relatively short timein.a very high concentration of 
dust such es mignt be encountered.at times ‘during rock-dust:. application or 
dry drilling. When resistance to inhalatio becanes difficult, tho wearer 
should clean or chango the Filter, QB des od bed later. aa oe section on 
; morse ee 


shaded 


Dust respirators ‘to bo uscd in goal, mines. Hees eee: only: against 
Silica dust, which is classificd as a. pncumoconios is -producing dust, and 
ageinst coal dust end nons iliceous rock dusts, most of which are classified 
as nuisance dusts. Hence, res pirators that have been approved by the Burcau 
of Mines for ris piratory protection against, ese mco ce Hee Droccine and 
pn ence ail or against aL dusts Bhonld be. Be Oe eS 


neous dust respirators have pee eeceoes. dy: the Bureau of Mines ytt/ 
and these offer a wide variety | of types of facepicces. and filtcrs. trom which 
the user may choose with the knowledge that. they will give adequate respiratory 
.protection. Thus,’ the choice Bhould bo made as to the style of. facepiece and 
the type of filtor that is desired. ~ whether it will be.a disposable peper or 
Pelt pean or a folt filter that may. be achenen: and meet 

" When e dust respirator is ‘worn for ‘the first time, ‘moniy wearers pense 
about the ‘difficulty of brvathing through it. This is a naeturol reaoct-ion, 
which passes ether quickly as the persons continue to wear. the respirator 
and become busy with their work, Ease of bro.thing through. a dust respirator 
is not a sefe criterion for judging its worth , unless: it has met the approval 
requirencnts of the Burean of Mines. It may be that ee efficiency has 
been sacrificed to provide Case or breathing. ae : 


“Meny pers ans complain. that respirators | are not pearortatl 6 to wear, 
especially for log periods, Similar complaints -were.made about the helmets 
worn by our armed forces in World Wars I and II, yet the men wore them when 
needed vecause of the protectio which they afforded. The same reasoning 
applies to a respirator. A person may not. be as comfortable while wearing a 
respirator: as when not wearing it ; out he should. recognize that. this minor 
discamfort is greatly outweighed by the value of the protection the respirator 


L/ Schrenk, H. H., List of Respiratory Protective Devices Approved by the 


Bureau of Mines: Bureau of Mines Inf. Cire. 7444, March 1948, 14 pp., 
and supplements. . | 
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affords. Different people have diametrically opposite ideas as to the degree 
of canfort achieved in wearing the same respirator. Thus, if one particular 
style of respirator is unacceptable to individual members of a group because 
it is considered uncanfortable, another style may be found acceptable. A 
step forward in obtaining respirators that workmen would wear might be made 
if the person responsible for purchesing the respirators were required to 
wear one for an entire work day, even at his desk. 


FITTING 


Dust respirators approved by the Bureau of Mines will give adequate 
resdiratory protectiq@m against the contaminants for which eas are = igned 


SEED GT EES ©28"Se jee Ee (EP 


maintained. 


The user should read and follow the manufacturer's instructions on the 
respirator container. These instructions give such dctails as positioning 
the respirator on the face, adjusting the shape of the respirator, and testing 
for rit. Thwe details vary i individual al aia 


Tho adjustable portions of most respirator Pibenieses arc an a metal — 
body, (2) a wire at the nose portion, (3) a wire extending under the respirator 
and upward toward the nose portion, or (4) a metal brace inside the facepiece. 
Thee adjastable parts differ with individual respirators, but all serve the 
same purpose, namely, they may bce bent so that the facepioce camforms to the 
contour of the woarer's face, © 


In additiaqn to the mothod of tcsting thc tightness of the fit of the © 
respirator recammendcd by its manufacturcr, the following method may be used: 
(1) Put @m the respirator, (2) closc off the exhalation valve in such mannor 
that it does not disturb the fit of the faccopicce, (3) exhale slowly into 
the facepicce and note the point at which air tends to escape fran beneath its 
edge, (4) if an appreciable pressure can be built up in the faccpioce beforo 
air cacapos beneath’ its cdge, the respirator is fitted properly, (5) if out- 
ward lcoakage occurs readily, usually at a point betwcoon the bridgo of the nose 
end the check, the respirator is not fittcd properly and should be readjusted. 
This mcthod works well with all dust rouspirators having chock valves that 
prevent the oxhaled air fram passing through the filters. 


To kccp discomfort to a minimum, headbands should be adjusted no tighter 
than is necessary to obtain a dust-tight fit and. aes keep the epceunoce™: fran 
becoming dislodged rcadily while WORSE: 


MAINTENANCE 


One of the most canmmon complaints made by persons who wear dust respirators, 
particularly in very dusty atmospheres, is that it is very difficult to brvathe 
througn than. When asked how often they clean or change the filtors, a large 
proportian of such persons express surpriso that this is neccessary. As ex- 
plained previously, the rosistance to inhalation increases as the total amount 
of dust on the filter increases. Aftor a period of use, tho length of which 
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depends on the dust concuntration end the wearer's rete cf breathing, ‘the 
resistance to breathing will incroese to a degrue that is very noticcable. 

Such condition is a definite indicction that the filter necds attention. Paper 
Tilters: and some felt filters are cisposeble and should be discarded and. re- 
placed: by fresh filters, which should be available at all times. One means of 
essuring their availability would be to cerry them, properly wrapped, in the 
lunch buol:et. If carried in the worker's pockets, they may become soiled, bent 
out of shape, or wet. Another means would be to have them available in. 
tightly covered containers placed et strategic locations. Most felt filters 
mey te cleaned by tapping on a solid surface and blowing off the adherent dust 
with clean, dry, compressed air, if available. Care should be taken not to 
inhale the dust that is blown off the filter. Cleening or changing filters 
takes only a mament of the worker's -time and will prove worthwhile in regard 

to the canfort of the worker and his willingness to wear the respirator. 


Another source of dissatisfaction with dust respirators used in coal mines 
is that they became dirty, misshapen,’ and.unsanitary after considerable use 
unlcss properly maintained. The faceptece of the respirator should. be washed 
every day in lukewarm water and soap after:the eleastic headbands: and filters 
have been removed. If a “facelet" is used, 41t should be washed..and dried . 
daily. This procedure keeps the respirator clean and prolongs the life of 
the rubber parts by removing from them the: film: of ol and perspiration that 
eccunulates fron cmtact with the wearer's face...Some types of ribhber .... 
deteriorate rapidly if not cleaned frequently and thoroughly. ‘The facepiece 
‘should be aisinfected once a week by..a method recommended ovy.the manufacturer 
of the respirator. If the rcspirator is. to be used pymore.than me perso, 
it should be disinfected after each use. When the respirator is re-assembled 
after washing or disinfection, it should be examined to see that it is in good 
condition, that the valves are in place ‘and pliable, that any necessary 
gaskets are in place, that the filter holders are not bent out of shape, and 
that the filters are properly assembled with the facepiece. Any parts found 
to be defective should .be si cana Rc Props ema Pec mmased ee “2. manu- 
facturer. ; 

If the aveaning ‘ Niuaaeeccien:. ‘and. nae es of .a eee rer 
delegated to the individual wearer, these procedures .are likely to.be carried 
Out rather sporadically. Many industrial plants have adopted.a system whereby 
the men leave their respirators’ at.a convenient place.when caning off shift. 
Hach workman's respirator, which: is marked: with: the wearer's. name.or check 
number, then is cleaned, dricd, inspected, repaired if necessary, re-assembled, 
end placed in a clean place, where it may be-picked up oy ‘the user for the next 
shift. If it is not feasible to-clean ‘the respirators between shifts, . cach 
men may be provided with two respirators, so. that. one may. be worn. while -the 
other is being cleaned. This system of control provides an efficient means of 
determining the condition of the ‘respirators and for repairing then, s3pecially 
if e stock of replacenmt oe for the etd or Bg of fii cere Pome 
us ed is kept on hand. - °°. -: ie OL aie 

A aac is mich. 1vss Ponieeane: to wear .a. ev san respirator | than he ig 
to wear -one that = Poa or eal caren | oe ee 
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